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(54) ORGANIC EL ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL element which 
has element reliability for element leakage inhibition or the like obtained 
when an insulating layer or a resistance layer is used as a hole injection 
layer, and further which prevents elevation of a drive voltage that is a 
drawback, and which has high reliability and in which the drive voltage is 
low. 

SOLUTION: This organic EL element has at least one organic layer, 
including an organic luminous layer between a pair of electrodes 
composed of the hole injection electrode and an electron injection 
electrode, and this has a metal layer containing a metal layer, having a 
larger work function than that of the hole injection electrode between 
the hole injection electrode and the organic layer; and this is made to be 
the organic EL element of a constitution, having an insulation layer or 
resistance layer between the metal layer and the organic layer. 
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**ifc«B^aSWLT«riTt>fil»7;i<-=^;i.a. 7 'J 

— jua, 75ya*jJ:iX7;u^rx;paoi'i-rti*^s^^ 
-r. 

[0 0 8 6] R' . R' , R' *Jd:UCR' Tg^n-57 
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(n. i) :/Dt:;i'S. (n. i. sec, tert) 
-:/^;i/S. (n. i. neo. tert) -'05=-Jl' 

[0 0 8 7] R' . R* , R' *iJ;0:R' TSSn-SZ 
~R' (Dm-^tm^-J^Sb^o ^tz. R' tR' , R' t 

R'«. -E-ti^*ni^i;=b©-e&-5c:<»:*ij?^ LVij&t. S 

[0 0 8 81 2|s:5!M{C*5V»T. K— A> h t UT-^WS 
[0 0 8 9] 

[ft:i 01 



[0 0 9 01 

[ft 1 1 1 




[0 0 9 1] -mommfiiftm^mf^m'^, ^mmf& 

(0 0 9 21 *?SMIC:fel.»T. *«f6?t;UC:teJt« 
/N'> h<D-&*»«, 0. 0 1 ~2 oai%TS^::i:75< 
ff*L<. S^fCjfSKtt. 0. l~15aa%T& 

[0 0 9 3] *%w»c:te«,iT, mw^m^ftm<Dm^^tt< 

:^rteJCj;oTfcSJiCS*^, il^, 5~5 0 0niii. 
jif*L<(±. 1 0~3 0 OniD-CS>-5. 
[0 0 9 4] 2|E%WIC*3liT. 3®£t±©W»^it^* 
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»0. Aft^MICtt. l~8 5nin, »*b<tt5~6 0n 
m. Se)tCif^ K«5~5 0nniT*-5. 

[0 0 9 5] *%?gtC*5ViT, ifSU<«. Wt»5!^t@ 
«^g3g tc i o T JgfiK $ n-5 . 

[0 0 9 61 *f5?3»c*5v^T, mmmftm^, mmizj: 
ixi 0 ' nxi])mT-v. ^#as*o. 01- 

10 [0 0 9 71 *l6g«JC;teViT. »SL<tt. W«f6Jtli 
[0 0 9 8] Wt8%3t«7&^ iETL^aiiift^^lia^ffi 

20 -5. 

[0 0 9 9] $e.JC, H-A-> 

it^:it^^-s]m\zt£^. 
[0 10 0] WtS^^Jl/it. IE?L«ajil'l4<t^#)43=kDt^ 

nsTjt, —mm\zit, ««jtT. 1/99-99/1. jf^b 

<tt, 10/90-90/10, Se{C»*L<tt. 20/80-80 
/20. «t)/lifSL<«. 40/60— 60/40*«S«n-5. 

[0 10 1] iEiimmmt-t<^is^zfm=¥-&Ammm<t 
^<^(o&-tm^-^ts^m^ytm^mmT^m^^z\t. ie 

[0 10 2] IE7L$|jlH±ft&«343cfct^S^ttA*ailH4{t 

[0 10 3] *%?sic*3t,iT. ^m^mii. »$L< 
50 ^^mv}izmmr^mm^m-r^m^«ivkm^m^.x^> 



( 9 

15 

L'hU7xn;U->-75> :TPD) , 5?S]KHiSi75 >. 

> : TPD) . WO/98/30071^ICfS«SnTt>-5 h 'J TU 
-;i.7'5>^»f*: (ATP) t<JCff*b<«gffl-r* 

[0 10 5] hUTU-JPTS^^a^*: (ATP) 

[0 10 6] 

[ft 1 2 ] 20 




30 



40 



CH, CHs 



[0 10 8] 
[<tl 4] 



50 
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[0 10 9] *5E?atC*5l/»T. #^8863-29 
5695-^ii^, i^W¥2-191694^— ii^. <^mW-Z-7B2 

!HrW¥5-234681#liS. it^BBips- 239455^ 
^ffi, '^S^5-299174#^ffi. 4#g|ip7-126225#ii 
m, #M¥7-126226#-iiffl. i^M5p8-iooi72#i;^ 
ffi, EPO650955Alfd:i:{Ciai^$nTV>-5#a^rt8l-fl:^i^ 

[0 110] 2t!:»?BtC*JtiT. 2a£i±CDC:n^©{k^ 

i|^*^fflbT=bct< . 2atA±oc:nscDfi:^#»$r#fffl 
[0 111] 2|E5E?g{c*5V»T, iE?L«iS)i«. MSBft^ 

[0 112] 3*i:|6eBtr*ViT. m^lSSIgfC. »*L< 
X (8-^y'jy^h) T)l3.-':7l, (Alq3) ;ii'CD8- 

[0 113] *%?gic:;fet»T. m^ttSllitt. t9i5ft^ 
[0 114] *:%gB»C*3V>T. ^m^^m. lETLaAlft 

«^ a A*asi)i & -5 1 i tt^^a AH * J: tjf €^ fainw © 
fcwTn^ctiA^ 1 X 1 0" /^xti)i&,T-c. mmms. 

$0. 0 l~lnin/|*gStrsc,h*W*Lt>, SB 
tt, 1 X 1 o-'A;^*;H^T®«£ETT, igiSUUT. 
^$n«c:i*«»i Liri, 1 X 1 0- V^;;^*;njtT<55« 
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.[0115] 2|i:%W{C;feC»T, ^mmtftM. lETiHim. 

^mm\z^^T, *t»%^ii. iE?L«ji2i®. m^mx^ 
[0 1 16] *%?g{c43ViT. mmmir^mmizR^L 

[0 117] m^o^ii/tx^filA. jeh 

[0 1181 ^im<Dmmm'i'&.p^mmmit, itf^i.< 

~4eVTa5-pT. iffSL<ttLi. Na. K. Rb. C 
sH^UF r*^6S^$tl-5 ia4il_h©7>»l/A'J^jB7n 

iaUA±©T;l';<7'J±!l^^JSl7£*. Sfett. if^ 

L<«L a*5j:r/c ed^e-g^^ns iaiitjto^>^ 

^#)4'JCt4ffi!ft'Jf^'^A75<L i.Ot&ffT, 5 0 iiiol% 

[0 119] ^iizm2fS.^tLT 
Zn, Sn, V, Ru. SmiJiD^ I nTi^ e,S^$n^ 
iaJJt±<^)7C^S:^*-r-S. c:cD«^W^2B)c^J-<D^W 
a«, *f*L<«0. 2-4 0 11101%. «kO»^L<tt 
1~2 0 iD0l%TS>-5, :i(D-^mmA^{i>fil^tm.^&.A 

<£TbT<-5. 2tttt±S:#fffl-r-5«^. -&tf-<0^*rft 
tt±fB®«[fflJcr'&c:t75WSLl». S2fi)ti)-tt^g7C 

[0 12 0] z.<DJ:oiz, ?St&m-C$>^^niS.^^\z, 
^2fig^iLT. Zn. Sn. V. Ru. SmU^ZJ^l 
nJ:r)/j:Sp;>^eS«n-5iaet±©7E^?&. 0. 2~ 
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[0 12 1] ^Ifijcii-tftC. ^2fiK^j-*. 0. 2~4 0 
[0 12 2] iei£taOif«t«^aA*aaiB*8fttt-&«-& 

se*o*-6a©«^ttA^ai)i^. *rtso5«TffiA 

^JtASffitro^i^ttfeSifJCT^tO. ^<Dfttf>, U — {7 

Ataj||®S:J^fiKT^fcsi>CD*ltS!|^K«. ^ffiT. A^*« 
20 .L^-r<. ^llSl«TffiA^j|ie<^BfiSfc«a-C*-5© 

[0 12 3] i«}Stii®#StS«^aA^)S®<^)Jatn;^tt. 
1 X 1 0"' Q • cin~ 1 X 1 0"' Q • cniTS^dt*i$f i 

bti. Mmm.^&A^mm<omnm=s:A^t)^^m.mizm^ 
[0 12 4] ^i^^(Dmtmt, ii^. -ft^snfflfig 

(stoichiometric composition) Tib-STi*. Ctl*^ 
30 ^. #iJ>iHeLT. *{t^ftl6ififiR (non-stoichiomet 

ry) <i:;a:oTvvTt>.fct,i. m2i&6^<Dmim'bmmx$> 

-5. 

[0 1 2 51 il5»ttCD^8««^aA^j^S«. $e>lC. 

Ar. Kr. XeUH'S:, -^BfSH^&TF-^^VXl/^X 

[0 12 61 itSi£tft©*l««^)iA^jM®«. a^. ^ 

[0127] ili}gia©*ltS«TttA«ij||««. 0 . 2 ~ 
40 3 OnmCDi^;pS:^LTl'iSdt*W*L.<. 0. 2~2 
0©JKJl*WUTtr>*<t. i:<JC$f*bl'i, ilSfiiJtWil 
tS«^ttAttillS®JliJ¥75<, 0. 2nm*SSTt>. 3 Onm 
^SATl^Tfc. S^aA©«flg*t+^J-{c3S5»^cn;i< 

. [0 12 81 iSffita«M«im^ffiA^ai®«, T./l^^' 
lfi)c5i'tm2^i)-^£. y-^yhtLX, mm\Z7./'^-y 

50 5^'J>i'-r«^7cX/'^-yi7'j>d^fticj:-pT, iittim^ 
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>ifmiz^rni. -e-n-enoi'-yy McfiLfc^ft: 

[0 12 9] *!lta«T)*A^2ieSrX/t->i7iJ>^j£{C 
J:oT}gfKT-5«^, xny^:fjy(^(Dmti\±. 0. 1~ 

tztA.\t, Ar, Ne. Xe, Kr75:<i:$ 

Ay^';«fXfcSn;stT. 1-9 9?g<D®?^:tfx*g^-r« 
[0 13 0] 7.n y if >ifmii\^X\t. RF«j|g$fflU 

5^©«:/7tJO. 1-1 OW/ip:^-fe>5^;;<-h;K5D®H 
/6W*L<, filti^j$S«0. S-lOnm/iJ-. <i:<JC, 
1 ~ 5 nm® jtEBajStjf S L V»o 

[0 13 1] mmoi^mMmM. 25-15 o-css 
[0 13 2] *fE§a{c*juT, mm^\^mm.w-^mm.t 

t*. MSS^fctAti. Si. GaAs. ZnSe. Z 
nS, GaP, I n PfiifT^^fetf Sfc^m?.©!^ 

»i. Mo. Al.Pt. Ir.Au. P AizEtim^^^ 
[0 13 3] ;^/^Xt*iLT. 3X hC!)®*i^7';i/;':7'J 

[0 13 4] ^^tc. ^i^(D^rt»®^tta<D^{k*i»<r 

SrfflliT. Stlt«?&S«USifr*. itih^Xfi. A 
r. He. N, ^(7)7f:®tt;*f LV^, ifc. d 
®itlh;tfX©7K^-&*fiti. 1 0 Oppm i^T. 
L<«1 Oppm ttT. !!$C«lppm tATT?&-5 d t;5<Sf 

0. Ippo 
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[0 1 3 51 itjl:«0«<SftLT«, ±i2a«iS;is 

(0 13 6] x^—*)—^m\'^xM^^mm 

bTtt. «*ligfc:-X, ->'J*lf-X ^f^Xt-X, :W 
5 X 7 7 -f A--^75i* e. n. !Hf tc::^/ ^ X t'- x'^T&W 

[0137] x^— y— «, ^*itjhfflJ*JtaiJ'f JciiA 

^iciifj-^X'^— 9— if^b<tt0. 0 1 
-3 Owt%, J;0<if*b<tt0. l-5wt5ST*«. 
[0 13 8] }$«^J,>:LT(S. 

[0 13 9] a«(c€.7^';i/^-iK-^m^tt#,K$^tr 
[0 14 0] JKSt'w'XT/K^ 

^mELm'¥■<^^^■t^ye^z^t>i±x:f]7-y^)l^1$'- 
(0 14 1] ELmi^un'pmyt^mmt)m^ifsL 
30 ±-r-5. 

[0 14 2] ife. mm.w^mm(D^'Df3.%^nm^m 

[0 14 3] EL^^O^^ 
[0 14 4] 1kmim\t. a*fl<)fc«M5tS^iR^*ti85 

>^=t^tj) ^^^^p-fsHj^^fc^^-ai^m^ft:*^ 

(0 14 5] n^>y-\t, S*6«ucM3t$ifijeb/j:u 
J:^^j:MiPfSrS^tfS<. h 'J V ^^7^ - - EPSU 

50 n-5«^. lETLffiA®® (I TO. I ZO^) OfiJtK^ 
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CO 1 4 61 itm^wt, WLiftum(Dift^m^&*}u 

[0 14 7] *fEwow«EL^^n. mz.it. m 1 iZ 

J: ^ less 1 xjEumxmw. 2 y^mm 3 /«e#« 

^^axiaiie 5 c sr^tr*ts«/Mtti«^aAtiiite6 

?L$fiSltS«gJS *j$;t:-l±;t#g«fiK t b T J; t^, 
[0 14 8] WtSEL^^ti, itgitKi!)^/i;pxKi!)S 

~3 OV U&X'S>^o 
[0 14 9] 

\t. S2ic^-rJ;3{c, ;tf^;^a«i±jc. iE?LffiA« 

gl2T*^Sl«9SSIKl TO : lOOnmt. iE7Lm\^ 
«ffl3T*-5Pt:0. SnmiGeO, :ln,0, 
(X/ty^/^—^yhiS.^. 85:15 molSfi) InmT 

miis.^n^mmiEK&xm4t. TiEwfki Testis 

'>*X^ U JUT U - U- >T 5 >m^i$it)i 3 #:i»%^JD 
$ nfcJIS»*t 10 0 nmO W«I5B^JS 5 t . 7 y {fc U ^ 
A: 0. 3nm<7)mmm.^&Xm6 t. •7^:^'>'yAtzm 

m? t^m-^izmm^tiftmm.'&mT^, 

[0 15 0] 
[ftl 5] 

R 
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IDE120: ':^X^VJl'T*J-l^>mmi^ 
Ar : 7 'J -JUS CBt 



[0 15 1] 
[itl 6] 



Ar- 



I 

R 

r 

IDEIZO: >'X5^'J;l'7'U — U>li»'BE-75: 
Ar : 7U-;pa CHj 
R : BlftS CH3# 



(0 15 21 J10*-«ELSg^®Slit:(^ftSrft{^c6CiJClft 
10 ■ [0 15 3] sr. ±EOiE?LaA«S2*«}gfiK$nfc 

ti^xm^ii 1 o^j-raa^sEiitii^bfc^, ffizKT'j > 

XLfzo ^(Dm:^-zfy\ZX I 1 0'CT8^m£i,±'<— 
i^Srfrorc. dOI TO^S«»CUV/0. iJfe#Srffo 
fc^> K^g«JC#AL«rt*l X 1 0* PaetT^TM 

[0154] iEumx^mm 3 i lt, p t & 

EB^«T. JI*jSSi£0. 0 Inm/'sec TO. 5ninfiK 

jKixfc. ^:©tif©^mi. SEE 4. 6kev . nmm.2 

0 OmAibyio 
20 [0 1 5 5] «JEE4^||^&^ofc*S> iS'-y-y McGe 
O, : I n, 0, (8 5 : 1 5 mol%) ^Srfflti, iltSiiS 
iaSEH^MiPlnin^iKb. IE?LffiA®*^tHgift 1 . 5 
nmJcjgfigL^o dCD^O^frti. 5':<fXtC 1 0 % 

0,/A r Srfflti. JE;^ : 0. 1 5Pa, SAW:'? : 0 . 
8W/cm' . fSMl'—h : 0. 0 5nm/sec "Cfeofc. 
[0 1 5 61 ^?e.lCWJE^fi|t?fc**. ±E<tl 5<bft 

^«^(c{t 1 6 (Dit^f^^ 3wm%^im\.x. mmms. •. 

0. Inm/sec t LTWfeK^^tll 5 SjaJaJOfaiffiJC J: 0 

jKff 1 0 om<Dm^\zmm\^tz. 
30 [0 15 7] ;*:i,»T. yyi\L')^^j^^mKim^xm 

*ja* 0 . 0 1 nm/s ec t L TS^'ft A^ 6 0 . 

3a^<r>m^\zmm\^tz. 

(01581 SSfC. ■^if:^'>^L.\ZlSL^2^1&%m'a 
UT. ^«i$ao. Inn/sec <!: L-T^^ffiAWffi 7 & 
1^J?2 0 OniDCDffS{Cig«U>5:. JJt±<7)±gT*«|E L 

[0 15 91 mmmz-i Mummim^zmtLF t 

40 [01601 [^J6««I3) #t8l5!3tS4<£rh'JX (8- 
7;P5r:C7A (jut. a l q3<!:tiS-r) 

1 0 ormxm^\.it&.f^\tnmm2 t.^m<r>mm. 

[0 16 11 [||iSg^J43 mSiz^T^olZ, mmiEii 
ffiAS5ai:UT. N, N' - v^^xnjU-N, N' - 

bfx (3-p<^;u:7x-;i.) -1. 1- -f^x-;!/- 

4, 4" ->77 = > (TPDtBS-T) ]K;?2 0nin$. *| 
tSliEJLffiA«4 <h^6SI%^jB5 btoffljclf AU^ciUnti 

SO [0 16 2] mmmsi mmmmmi:s i o, : snm 
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• tU. Pt®:0. 5nnii:^*3-a-T3. 5nni<DjE?LaA 

(01631 (.it^rn 1 J mmmn&xm^mmmmK 

mCeO, : In, 0. : InmCD^-tL. P t ifeJB®* 

[0164] [it«^j 2 J Mttimffi AH *ii«iajfti!t 

mCeO, : I n, 0, :3niiiO*tL. P t ^JSS* 

(0 16 5] ejt!fe«aj3] mmiEiiQ.xm>&mmmmn. 

mCeO, : I n, 0, :3nm©*.tU, P t ^JB)1^£ 

(0166] [itti^^ij 4 ] MmiEii&xm^mm.mtm. 

MGeOt :ln,0, : 3ninC0*^<i:U, Pt^JR^S 
Silt V»£t^1.ttllM««l 4 t |q«6©«iit t L fc, 

[0 16 7] Clt«^0y5) M6SIIE?LftAn^M$5l«feiSi« 
S i O, : 3m<D^i:L, P t ^JSJli£^tt;il/»£4^1.« 
|gJ6«a| 5 tmmffimmt L/t. 

[0 16 8] CJt«0ii6] 4i«iE31ttAH<hLT. P t 

eO, : I n, 0, 3 nmjsfii^ L . ^*3-frT3. 5nmi 
[0 16 9] Cit«0iJ7] ITOiJCGeO, : I n, 

[0 17 0] rwjjl^tt, ^«g±tCW«|®SJKfijt-r-5 

[0171] ±|EieSg«'J 1-5 *3J;Z/Jt«<««J 1 ~ 7 

mA/cm' tfj:^^:#<J5«JEi:, 1 0 Ocd/n' 

[0 17 2] i^SSTfBS Ur^r. 
[0 17 3] 
[^1] 
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at lOnA/cB* 


at lOOcd/D' 




6.6 


7.2 




8.S 


8.9 




6.3 


6.4 




6.7 


5.3 




11.7 


9.3 




12.6 


11.2 




11.8 


9.7 




8.7 


— 


ti:0E09 4 


n.9 


8.6 




18.1 


18.0 




12.5 


9.6 


»:fifi;0ll7 


18.4 





[0 17 4] sfc. ±m^mmmT^mmvitmmm. m 
)v^'^^m^Lts.^^o\z-^7.^>in^rz'h(D^. it 

•5. 
[0 17 5] 
[«2] 



30 





tsm^ (Q • CD) 


LiF 


2X10» 


SiO 




SiOi 


SXIO" 


GeOt:In,Oi 


3X10' 



[0176] jiiH^ii75^6. jt^ifij 1 ~ 5 tmrnm i ~ 

mi {mmns.&. 6 v. l OmA/cm' ^) <i:tt:$i<^Jl 
(ffi»l«JE12. 6V. 1 OmA/cm' ^) t^Jtfe-rs 

40 *tt)34^S. /.£*5, it«««iy3-e«»Sl 0 Ocd/m' 

[0 17 7] {tmmm^iTo (tt*Mst4. a 

eV) ^O'hm^^i/^-i^OL. (ti:*MS:3. 6eV) ^P 
t (tt»|||*5. 4eV) Oft^^OJCjf ALT*). ltl4«WJ 

[0 17 8] ltl!:E^J7T(i)tia[7!»if#^n-r. »S1 0 0 
50 «6. -tO^ffitdmEEd^S^lCiSbittxOt^A^n 
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(0 1 7 9] &,±(Di^mf)^^, iE7iitxm.m^ohm^^ 
10 1 8 0 J immm e ] mmm i i <d^^iz 

■OV»T, 7;Uzf>Sffla{CT«g!ESa 1 0 OmA/cm' OD 

[0 1 8 ij ±isis«j:o. nmmnz^if^mmEj^ lo 

t o fc, ^ n«iiiigtJte CD# A ic J; ^ U - ^7 «i 
[0 18 2] m±I5l?gL^ct*5 0. *%WicJ:n«. 

[0 18 3] 

mil 
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^^^^tt6mm^iEK&.\mizm^^rtiz^izm^ti^mi^ 
[giaofa^;^i%i^] 

[0 2] ^ifg^J 1 (D^mE L 3S^©S*«fi)t*^-r«lli« 

[0 3] nmm4<DmmEhm'=F(D&:^m^^^-rmm 

[0 4] lgJ6«»l6©s^*4^tt©iBll:£ife*S^Lfci^7:7 



1 


SIS 


2 




3 




4 




5 




5 a 


jETLaAiaai® 


5 b 




5 c 




6 




7 





[SI2] 




10 20 30 40 50 60 70 
S»n (Hr> 



